Divergent effects of the catalytic and bridging functions of hepatic lipase on atherosclerosis.
Increased expression of human hepatic lipase (HL) or a catalytically inactive (ci) HL clears plasma cholesterol in mice deficient in low-density lipoprotein receptors (LDLr) and murine HL. We hypothesized that increased expression of both HL and ciHL reduces atherosclerosis in these mice. Mice deficient in both LDLr and murine HL, alone or transgenically expressing similar levels of either human HL or ciHL, were fed a high-fat, cholesterol-enriched "Western" diet for 3 months to accelerate the development of atherosclerosis. Levels of plasma lipids, insulin, glucose, and liver enzymes were measured monthly, and aortic atherosclerosis was quantitated after 3 months. Plasma insulin, glucose, and liver enzyme levels did not differ significantly from controls. After 3 months, expression of HL reduced plasma cholesterol by 55% to 65% and reduced atherosclerosis by 40%. Surprisingly, expression of ciHL did not reduce plasma cholesterol or atherosclerosis. High levels of HL, but not ciHL, delay the development of atherosclerosis in mice deficient in LDLr and mHL. These studies demonstrate that high levels of catalytically active human hepatic lipase (HL) reduce atherosclerosis, whereas high levels of a catalytically inactive HL do not affect atherosclerosis in mice genetically deficient in low-density lipoprotein receptor and mouse HL.